ABSTRACT I t is shown that the distribution of absorption-line redshifts for the quasar 4C 05.34 is consistent with the hypothesis that the proposed systems arise because of chance coincidences between the wavelengths of search lines (at appropriate values of z ) and the wavelengths of observed absorption lines. The interpretation of these spectra on the redshift hypothesis is in a very unsatisfactory state (Lynds 1968; Burbidge, Lynds, and Stockton 1968; Cohen 1972) . Bahcall (1970) and others have emphasized that one must prove that any proposed set of identifications is physically and statistically significant.
Several quasi-stellar objects are now known to show many absorption lines in their spectra. These QSOs are as follows: 3C 191, PHL 938, PKS 0119-04, PKS 0237-23, TON 1530, B194, 4C 05.34, PHL 957, Markarian 132, and 1331+17O . Quasars OH 471 and OQ 172 have also been reported to have a rich absorption spectrum, though the results have not yet been published.
The interpretation of these spectra on the redshift hypothesis is in a very unsatisfactory state (Lynds 1968; Burbidge, Lynds, and Stockton 1968; Cohen 1972) . Bahcall (1970) and others have emphasized that one must prove that any proposed set of identifications is physically and statistically significant.
Here we examine the question of whether the distribution of absorption-line redshifts is significantly different from what would be expected from chance coincidences. The classic work on the question of chance coincidences is that of Russell and Bowen (1929) , and we shall adapt here their approach. Bahcall and Goldsmith (1971) have analyzed the absorption spectrum of 4C 05.34 by well-defined rules and have proposed eight systems, at z = 2.8751, 2.8106, 2.7703, 2.5925, 2.4743, 2.1819, 1.8593, and 1.7758, respectively. We shall consider here, as a test case, the same QSO. Bahcall and Goldsmith (1971) used a list of 36 search lines. In order to be acceptable, a candidate redshift (2) was required to satisfy the following four rules: (1) Lyman-alpha must be present and of strength greater than or equal to 2 if it is in the accessible wavelength range. (2) Lyman-beta must appear if it is in the accessible wavelength range. (3) There must be at least two identified lines of strength greater than or equal to 2. (4) A minimum of four lines must be identified in a way that is consistent with atomic physics and a reasonable ionization equilibrium. Lines of strength zero were not counted among the four required lines.
The maximum permissible wavelength discrepancy was set a t 2 A in the observed frame. The searches were carried out on a computer.
The absorption lines in 4C 05.34 lie between 3497 and 6006 ' 9 ( L p d s 1971). Bahcall and Goldsmith (1971) varied z from 0 to 3.0 in steps of 4 X lop4. Here S is the total number of lines to be identified (78 in the present case, excluding strengJh 0 lines), x is the wavelength coincidence tolerance (2 A, following Bahcall and Goldsmith), X is the wavelength interval, and M is the number of search lines. Also, the standard deviation is given by
The calculated values of C and u for different intervals are shown in table 1. In each of these intervals, there are 500 values of z. the redshifts should differ by at least 0.0015; otherwise too many lines are common). Bahcall and Goldsmith (1971) have concerned themselves only with those absorption systems which have a minimum of four lines of strength greater than 0. The total number of such systems on the chance coincidence hypothesis will be given by O American Astronomical Society Provided by the NASA Astrophysics Data System
2 -
The values of this function as a function of z are com- Allowing for the small sample size (only eight syslines should be consistent with atomic physics and a tems), the chance-coincidence redshift distribution is reasonable ionization equilibrium. As far as the latter seen to be very similar to that of the systems proposed condition is concerned, it is satisfied by an extremely by Bahcall and Goldsmith. We are led to the inescapable high percentage of combinations of lines in Bahcall's conclusion that the proposed systems are consistent with search list. An examination of the absorption redshift the h~pothesis that the coincidences between the systems proposed for 4C 05.34 and for other quasars wavelengths of search lines for certain arbitrary values shows that the condition regarding consistency with of z and the wavelengths of observed absorption lines atomic physics, which refers to the completeness of in 4C 05.34 are fortuitous. Consequently, we fear that multiplets, relative intensities of lines, and certain other no physical significance can be attached to these abfactors, depends to a considerable degree on individual sorption systems and their z values. I t may also be tastes and preferences.
noted here that the eight redshift systems of Bahcall To allow for both of these factors, another reduction and Goldsmith (1971) "identify" only 47 lines out of the factor will come into play; it appears to be about 19. For 93 observed. We thus find that the redshift hypothesis z < 1.876, L a goes out of the observing window, and is of no help in understanding the absorption-line rule 1 of Bahcall will not be operative in this region. spectrum of 4C 05.34. However, the number of chance coincidence systems
We may note here that recently we have shown in this region is as such quite small, and only a small en- (Varshni 1973a (Varshni , b, 1974 that there is no need of ashancement due to the absence of rule 1 can be expected.
suming redshifts for the emission lines in QSOs.
